Background and Purpose: Comprehensive weight management interventions with family involvement are effective in reducing obesity among children and youth. This prospective cohort study examined whether youth who participated in a clinic-based, culturally-sensitive pediatric weight management intervention experienced reductions in BMI percentile, percent body fat, and waist circumference, from baseline to the end of the program. Methods: Participants included 240 children and youth (61.3% male) between ages 5 to 18 years (Mean age= 12.8 + 3.7 years), and nearly all of them were of Latino race/ethnicity. All participants were clinically diagnosed as overweight or obese and were referred to participate in the eight-week intervention, which included standard medical consultations, psychological counseling, and physical activity sessions for the youth participants, and nutrition education for their parents. Participants completed baseline and end-of-the-program assessments. Results: Participants experienced significant decreases in BMI percentile and body fat percentage after adjusting for growth in height. Older children were more likely to experience decreases in waist circumference relative to younger children. Conclusion: This study suggests that a clinic-based, culturally sensitive intervention may effectively reduce indicators of obesity among youth in predominantly Latino communities, beyond changes in these indicators due to normal growth.
Introduction
Childhood obesity is a significant public health concern in the U.S. that has reached epidemic proportions (Ogden, Carroll, Kit, & Flegal, 2014) . From 1980 to 1992, rates of childhood obesity has doubled among children ages 6-11 years, and has quadrupled among youth ages 12-19 years (Ogden et al., 2014 ; United States Department of Health and Human Services, 2012) . Obesity is associated with cardiovascular health conditions such as hypertension (Freedman, Zuguo, Srinivasan, Berenson, & Dietz, 2007) , pre-diabetes and type-2 diabetes (Centers for Disease Control and Prevention, 2011) , as well as pulmonary conditions such as asthma (Black, Zhou, Takayanagi, Jacobsen, & Koebnick, 2013) . Research demonstrates that obesity status in childhood and adolescence may continue into adulthood and increase the risk of chronic diseases (Freedman, Mei, Srinivasan, Berenson, & Dietz, 2007) .
Childhood obesity is disproportionally affecting minority communities in the United States, and one of the most affected minority groups are Latino/Hispanics (Ogden et al., 2014; Ogden, Carroll, Kit, & Flegal, 2012; U.S. Preventive Services Task Force, 2010) . California Health Interview Survey (CHIS) results suggest that Hispanic children and youth were the ethnic group with the second highest risk of being overweight (Allen et al., 2007; Berelowitz, 2010) .
Previous studies suggest that comprehensive weight management interventions with family involvement are effective in promoting physical activity and healthier nutrition, and obesity reduction among children and youth (Dreimane et al., 2006; Savoye et al., 2007; Wilfley et al., 2007) . However, evidence on the effectiveness of clinic-based obesity interventions among youth residing in low income primarily Latino communities is still limited, as many obesity prevention approaches targeting youth are implemented in the school setting, with less parental involvement (Dreimane et al., 2006; Savoye et al., 2007; U.S. Preventive Services Task Force, 2010) .
Overweight and obesity is determined by calculating the Body Mass Index (BMI = kg/m 2 ) for adults and BMI percentile for children and adolescents. While BMI percentile is the most common measurement of childhood overweight and obesity, research demonstrates the benefit of utilizing multiple measurements of obesity (Krebs et al., 2007; Gundersen, Garasky, & Lohman, 2009) . For this reason, the present study assessed additional indicators of obesity, specifically percent body fat and waist circumference. Furthermore, a decrease in overweight and obesity status is often observed among children and adolescents during the pubertal maturation stage as they grow taller (Killeen, Vanderburg, & Harlan, 1978; He & Karlberg, 2001; Freedman et al., 2004) . For this reason, analyses in the present study adjusted for changes in height from pre-test to post-test.
The Present Study
This preliminary study investigated changes in obesity-related outcomes for primarily underserved low-income youth in a predominantly Latino community. The obesity intervention was an eight-week program that consisted of standard medical consultations, psychological counseling, nutrition classes, and physical activity. The program was culturally sensitive, in that all staff members were also Latinos who spoke fluent Spanish. We expected that BMI percentile, percent body fat, and waist circumference would significantly decrease from baseline to the end of the eight-week program.
Methods

Participants
The majority of the participants were enrolled in state and federal health plans. They were referred for care to the Wellness Center in Orange County, California, by medical professionals affiliated with the County Medicaid plan that serves low income residents. The Wellness Center is a self-standing unit dedicated to prevention and treatment of pediatric and adolescent obesity. The eligibility requirements for the study included that participants were between 5 and 18 years of age. Participants could not have co-morbidities including diabetes, hypertension or severe developmental disabilities. In addition, every child or adolescent had to be clinically diagnosed as overweight or obese based on Center of Disease Control and Prevention guidelines (CDC, 2010) . Data from this study were from patients seen at the Wellness Center between 2007 and 2008. Complete psychosocial and anthropometric data was collected from 374 patients at baseline. Of these 374 participants, 240 (64.2%) completed the eight-week intervention program and the end-of-theprogram assessment. Hence, the analyses presented in this study were conducted on those 240 participants. The sample primarily consisted of Latino children and adolescents from recent immigrant, low income families. Patients' visits were covered by their medical plan. Those who completed the intervention and the end-ofprogram assessment did not differ from those who dropped out of the program on age, BMI percentile, percent body fat, and waist circumference. However females were more likely to drop out of the program (41.9%) compared to males (28.4%).
Intervention
The intervention followed recommendations from the 200 Expert Guidelines developed by a multidisciplinary workgroup that focused on establishing consensus on the best practices for childhood obesity prevention (Hassink, Hill, & Biddinger, 2011) . The program was developed at the Wellness by the program director, a pediatrician, and his team (consisting of a psychologist, a nutritionist, a fitness trainer, a program coordinator, and office staff). The intervention was culturally sensitive in that all staff were bilingual (English and Spanish) and of a Latino/Hispanic cultural background, and that parents' nutrition education sessions included discussions about foods that are commonly eaten in their culture. Furthermore all materials provided to the parents and youth (e.g., literature, consent forms, and surveys) were provided both in English and Spanish.
The intervention was eight weeks in duration, and included medical examinations, family counseling, and physical activity sessions for the participants, and nutrition education classes for their parents. 1) Medical Consultation. A pediatrician conducted an initial comprehensive medical examination, including extensive laboratory evaluation of co-morbidities, medical/family history assessments, and diagnoses of obesity-related co-morbidities. The patients were examined weekly by the physician followed by another comprehensive examination at the end of eight weeks. The weekly assessments included height, weight, percent body fat, and waist circumference measurements. 2) Counseling. A licensed psychologist provided behavioral group counseling twice during the eight-week intervention. Each session addressed emotional problems and perceived barriers associated with weight management. The groups consisted of 10-12 people, including the participant, their parents and any additional family member in the household. 3) Nutrition Education Class. A Registered Dietician developed a culturally appropriate curriculum to increase parents' knowledge about nutrition, food labeling, and preparation of healthy foods. The parent nutrition classes were facilitated in both English and Spanish, pamphlets and brochures were also available in both languages and the food items and recipes chosen included those of the Latino culture. The parent nutrition classes were one hour long once a week during the eight-week intervention. 4) Physical Activity. A certified fitness expert designed age appropriate activities and exercises tailored to the current physical abilities and tolerance levels of overweight and obese youth. Guidance and actual exercises that followed the guidelines for the Presidential Overweight is defined as a BMI > 85th percentile that is < 95th percentile and obesity is defined as a BMI > 95th percentile (CDC, 2009) . Percent Body Fat. Percent body fat is an effective indicator of overweight and obesity (Poirier, 2007) . In this study, percent body fat was measured through an impedance electronic scale. Impedance electronic scales deliver small electrical currents through the individual when he or she steps on the scale. Body fat percentage is determined by the speed at which the current passes through the body, as the current passes more slowly through fat relative to muscle. Waist Circumference. Waist circumference was measured by locating the upper hipbone and the top of the iliac crest. Then, a gulick measuring tape was placed horizontally around the abdomen at the iliac crest level, and was measured to the nearest tenth of a centimeter at the end of a normal exhalation (Ford, Mokdad, & Ajani, 2004) .
Background Characteristics. The parents or family member(s) who brought the child to the study site completed a baseline questionnaire that contained background characteristics. Such variables included ethnicity (for which a blank space was provided for participants to provide the answer), child's gender, and parent's level of education (less than grade school, grade school, high school, two years of college, college graduate, and professional degree). Furthermore, parents were asked to report the number of days their child engaged in at least 60 minutes of aerobic activity in the past week. It is recommended that children and adolescents to engage in 60 minutes of physical activity per day (CDC, 2015; Iannotti, & Wang, 2013) . The response options were "6-7 days," "5 days," "4 days," "3 days," "2 days," "1 day" and "Do not exercise."
We also assessed sedentary behaviors related to computer and television use. Specifically we asked, "Indicate the number of hours in the week your child spends on the computer and/or television, computer games, chat online or messaging." The response options were "greater than 5 hours," "4 hours," "3 hours," "2 hours," "1 hour," "less than 1 hour," and "0 hours." Computer and television viewing are associated with physical inactivity and obesity (Jordan, & Robinson, 2008) . The recommendation by the American Academy of Pediatrics is "no more than 2 hours" of total screen time, TV, computer, videos games, etc. a day for children (AAP, 2001) .
Procedures
Permission to analyze the existing data was granted by the Institutional Review Board of California State University, Fullerton, and by the director of the Wellness Center. However prior to participating in the study, parents provided written informed consent which expressed their permission to utilize their child's de-identified data for research-related purposes. All data were collected at the clinic site. Parents completed a baseline demographic questionnaire at the clinic site; medical examination data were collected at baseline and at the end of the eight-week program, while under the supervision of trained staff.
Data Analysis
Statistical analysis was performed using SPSS 18.0. Descriptive statistics were performed on the demographic variables of interest. Specifically, frequencies and percentages were calculated for weight category, ethnicity, gender, parental level of education, weekly physical activity, and weekly computer/television use. Means and standard deviations were calculated for BMI percentile, percent body fat, and waist circumference, at baseline and at the end of the eight-week program.
Paired samples t-tests were calculated to determine whether BMI percentile, percent body fat, and waist circumference significantly changed between baseline and the end of the program. Next, repeated measures of analyses of variance (ANOVAs) were run, adjusting for covariates that were significantly associated with changes in the outcome variables.
Results
A total of 374 participants enrolled in the program and completed baseline assessments. Of them, 240 remained in the eight-week program and completed the end-of-program assessments. These 240 participants consisted Latino children and youth (61.3% male) between 5 to 18 years of age (mean age= 12.8 + 3.7 years). They constituted the analytic sample for this study, with the exception of gender, the analytic sample did not differ from those lost to follow-up on any of the outcome variables or demographic characteristics. A higher proportion of females (42.5%) dropped out of the program relative to males (30.3%; p< .05). Table 1 presents background characteristics of the analytic sample. The majority was male (61.3%), Mexican American (82.9%), and obese (95.4%). All but 8 of the participants (96.7%) were not hypertensive. Mean age of the child in the program was 12.8 + 3.7 years. Physical activity levels varied considerably across the sample, with the most common response being "3 times per week" (15.4%). For the sedentary activity question, the most common response was that children watched a computer or television screen at least five hours per week (27.1%). Finally, repeated measures of analyses of variance were conducted to determine whether these changes in outcome variables remained significant after adjusting for covariates (see Table 3 ). We found that decreases in BMI percentile remained significant (p< .001), after adjusting for growth in height from baseline to the end of the program. Furthermore, Pearson's correlation coefficient results revealed that increased growth in height during this time period was associated with further reductions in BMI percentile (r= -.15, p= .02). Similarly, reductions in percent body fat were statistically significant after adjusting for growth in height (p < .001). Pearson's correlation coefficient results also revealed that increased growth was associated with further reductions in percent body fat (r= -.14, p= .03). After adjusting for age, we found that changes in waist circumference varied by age. Pearson's correlation coefficient results revealed that increased age was associated with further reductions in waist circumference (r= -.23, p< .001). 
Background Characteristics
Changes in Outcome Variables
Discussion
This study was designed to address the need for comprehensive and multidisciplinary childhood obesity intervention programs and evaluation of intervention programs targeting ethnic minorities; specifically a sample of predominantly Latino southern Californian children and youth. We examined the effectiveness of a weight management intervention program based on the reduction obesity measures such as BMI percentile, percent body fat, and waist circumference, after statistically adjusting for growth in height.
The results of this study indicated that participants' BMI percentiles significantly decreased after an eight-week intervention program compared to that of baseline even after adjusting for growth. Participants' body fat percentage also decreased significantly during the eight-week intervention. This is an encouraging finding since studies suggest that percent body fat is a more valid indicator of overweight and obesity status in children and adolescents compared to BMI (Field et al., 2003; Poirier, 2007) . Previous research suggests that across genders, all racial/ethnic groups, and age groups, the waist circumferences and waist to height ratios among U.S. children have steadily increased (Tybor, Lichtenstein, Dallal, & Must, 2008; Ashwell & Shieh, 2005) . Our study findings also revealed that the older youth were more likely to experience weight circumference reductions. This finding is particularly important, since rates of obesity rise sharply among youth ages 12-19 years (Ogden et al., 2014; United States Department of Health and Human Services, 2012) .
Although the analysis for this study was limited to an eight-week intervention period, the changes in the obesity measurements were promising, given that the components of nutrition, physical activity, and counseling were provided only once a week. Dremaine and colleagues (2006) conducted an eight-week intervention with a majority Latino youth sample of similar age as this study, with significant results. A possible reason for our significant findings is the intervention consisted of several components (e.g., nutrition education for parents, physical activity for children, sedentary behavior reduction, family counseling, and partnership development between the primary caregiver and family) that have been effective in previous weight management studies Quattrin et al., 2012; Young, Northern, Lister, Drummond, & O'Brien, 2007; Zwiauer, 2000) . These findings in the literature, combined with the findings of the present study, suggest that interventions as brief as eight weeks with the aforementioned components may result in significant obesity outcomes among children and youth.
Our findings provide preliminary evidence regarding the feasibility of administering an obesity prevention/intervention program in a pediatric clinic that is located in and serves low income communities that are predominantly Latino/Hispanic. Factors that may have contributed to the feasibility of the intervention included the proximity of the clinic to participants' homes, bilingual staff of the same culture, and written materials with Spanish translation. It has been suggested that interventions which take participants' culture into consideration are more efficacious than those where participants' culture is not taken into consideration Quattrin et al., 2012; Williamson et al., 2012 ). An area of improvement that is worth noting is the retention of girls in the intervention, as girls dropped out of the program at higher rates compared to boys. In their review, Bailey, Wellard, and Dismore (2005) suggest that girls' participation in physical activity significantly drops relative to their male peers at the onset of adolescence, with perceived barriers including competing interests (e.g., a higher priority in more traditionally "feminine" behaviors such as not getting sweaty). Additional efforts are needed to identify strategies that can be incorporated into the intervention described in our study, to increase retention rates among female participants Our baseline findings indicated that the majority of the study participants were not engaging in physical activity on a daily or near-daily basis.
These results are consistent with previous studies reporting that many children and adolescents do not meet the recommendation of at least 60 minutes of moderate to vigorous physical activity per day (Ford et al., 2004; Strong et al., 2005; Nader, Bradley, Houts, McRitchie, & O'Brien, 2008) . A previous study utilizing the same dataset analyzed in this study found that our intervention can be equally effective at reducing obesity indicators across all participants, regardless of their initial level of physical activity (Weiss, Mouttapa, Nacpil, Rubin, & Gedissman, 2012) . Previous studies suggest that residents of lower income communities do not engage in enough physical activity because of safety concerns and a lack of access to parks and open spaces to engage in physical activity (Kumanyika, 2008) . It is possible that the intervention described in this study facilitated easier access to physical activity.
Limitations
First, the study sampled a population of Hispanic/Latino children and youth living in southern California. Hence the results of the study may not generalize as well to youth from other racial/ethnic groups, other geographic regions, and higher income populations. In addition, our findings may not generalize as well to participants who have medical conditions like diabetes, hypertension, and developmental disabilities. Our participants were screened to not have these conditions. Nonetheless, the Wellness Center's weight management intervention demonstrated significant results. Second, data for physical activity and sedentary activity levels were based on self-report questionnaires completed by the parents and the participants. Therefore, caution is needed to interpret self-reported data. Also, the response options for the sedentary activity variable did not allow us to determine which children met AAP guidelines for sedentary activity levels, which allow for 14 hours/week of sedentary activity (AAP, 2001 ). However, our intent was to simply identify variations in sedentary activity levels in our sample.
Finally, due to a lack of resources, this study did not have a control group. Therefore we were not able to definitively determine whether our significant findings were due to the intervention itself, or other factors that are not necessarily related to the intervention.
Conclusion
This study provided preliminary evidence that youth experienced reductions in indicators of obesity by participating in a comprehensive and clinic-based program. Consistent with previous studies, this study demonstrated that an obesity intervention that is culturally sensitive and utilizes multiple components may be a feasible and effective strategy among children and youth in predominantly Latino communities. Due to the fact that this population that was studied is very mobile, additional strategies are needed to increase retention rates.
